INTRODUCTION {#sec1-1}
============

Insomnia is one of the most common sleep disorders world-wide. It is most often defines as the presence of any of following four major criteria: Difficulty in initiating or maintaining sleep, early morning awakening and non-restorative sleep. In order for insomnia to be present, the above difficulties must occur despite adequate opportunity and time for sleep.\[[@ref1][@ref2]\]

The reported prevalence of insomnia in the epidemiological studies depends upon the definition used, the populations whose been studied and whether chronic versus intermittent or acute insomnia were assessed. According to a general consensus which has developed from population-based studies in different countries, approximately 30% of adults have one or more of the above mentioned four major insomnia diagnostic criteria.\[[@ref3][@ref4][@ref5]\]

Cognitive, physical and psychological consequences of insomnia lead to impaired individual\'s work performance and quality-of-life and indicate the importance of early recognition and treatment of it.\[[@ref6]\]

There are several objective and subjective assessment tools for measuring sleep disorders, among which polysomnography (PSG) is the gold standard.\[[@ref7][@ref8][@ref9]\] Considering bothersome and time consuming accomplishment of PSG and poor availability of it to most clinicians, it is not recommended for routine use in assessment of insomnia. Hence, application of a simple, but reliable instrument would be of great importance in the clinical evaluation of insomnia complaints.\[[@ref10]\]

The insomnia severity index (ISI) is a short subjective instrument measuring symptoms and consequences of insomnia. The ISI is composed of seven items assessing recent problems with sleep onset, sleep maintenance and early morning awakening, interference of sleep problems with daily functioning and perceived prominence of impairment attributed to the sleep problem, concern about sleep problems and satisfaction with sleep patterns. Perceived severity of each item is rated on a 0-4 scale and a total score, which ranges from 0 to 28 obtains from summing the items ratings.\[[@ref11][@ref12]\] The main object of this study was comparing the data from the ISI to those of a standard overnight PSG.

MATERIALS AND METHODS {#sec1-2}
=====================

In this cross-sectional study a total of 151 patients who attended a sleep disorders clinic in Tehran, Iran and diagnosed as chronic insomniacs were consecutively enrolled. After that the goals of the study were fully explained for the participants, an informed consent document was signed by them.

In the initial assessment, self-administered questionnaires were completed by the participants to provide information on demographic characteristics and ISI. No specific exclusion criteria were used except incomplete filling the questionnaire. After fill in the questionnaire, all participants spent one night in the sleep laboratory for PSG assessment.

Interpretation of ISI scores was performed according to a commonly using guideline, which classifies scores of 0-7 as no clinically significant insomnia, 8-14 as sub-threshold insomnia, 15-21 as clinical insomnia of moderate severity, 21-28 as severe clinical insomnia.\[[@ref13]\] All the scoring and interpretations of polysomnographic results were done by a certified sleep specialist. All analyses were performed using Statistical Package for the Social Sciences Version 15 for Windows. Differences between categorical variables were analyzed with Chi-square test and differences between mean values of continuous variables were tested using *t*-test. Correlations between ISI scores and PSG results were tested using the two tailed Spearman correlation coefficients. A significance level of 0.05 was used for each hypothesis.

RESULTS {#sec1-3}
=======

The mean (standard deviation) and range of participants' ages in years were 47.2 (10.8) and 15-83, respectively. Among the total of 151 participants, 21.2% (*n* = 32) were male and 78.8% (*n* = 119) were female. There was not any significant difference between mean ages of male versus female participants (47.25 ± 12.6 and 47.27 ± 10.3, respectively, *P* = 0.99). The ISI internal consistency was high with a cronbach\'s alpha of 0.85.

According to the ISI score interpretation guideline, provided in the method section, among the 151 participants, 26.5% (*n* = 40) indicated no clinically significant insomnia, 31.8% (*n* = 48) a sub-threshold insomnia, 35.1% (*n* = 53) a clinical insomnia of moderate severity and 6.6% (*n* = 10) a severe clinical insomnia. The average ISS score was 6.1 ± 4 in our patients.

According to a cut-off score of 14 in ISI to distinguish subjects with clinical insomnia of at least moderate severity from the others, the participants were divided into two groups. Anthropometric and clinical characteristics as well as polysomnographic results of the 151 patients and comparison of these characteristics between participants with and without insomnia are illustrated in [Table 1](#T1){ref-type="table"}.

###### 

Anthropometric and clinical characteristics of the total study population, as well as comparison of this characteristics between subjects with and without insomnia
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There was a significant difference in the mean age between groups and subjects with ISI ≤14 (*n* = 88) were significantly older than those with ISI \>14 (*n* = 63) \[[Table 1](#T1){ref-type="table"}\] (*P* = 0.02). The proportion of female subjects was significantly higher in the lower ISI score group than the other one (*P* = 0.02), but there were no statistically significant difference in body mass index, nor in the educational levels between them \[[Table 1](#T1){ref-type="table"}\] (*P* = 0.82 and 0.81, respectively).

The assessment of correlation between ISI and the polysomnographic evaluation shows the following results: There was a significant correlation between the subjective complaint of difficulty in sleep initiation and sleep onset latency (SOL) in PSG (*r* = 0.5, *P* \< 0.001). Furthermore, there was a significant correlation between the subjective complaint of difficulty in sleep maintenance and the number of awakening (NA) in PSG (*r* = 0.19, *P* = 0.01). A low patients' satisfaction from sleep was associated with lower total sleep time (TST) (*r* = −0.2, *P* = 0.02) and a lower percentage of rapid eye movement (REM) sleep in the polysomnographic evaluation (*r* = −0.25, *P* = 0.002). No significant correlation was found between the patients' satisfaction from sleep and sleep efficiency (SE) in PSG (*r* = −0.04, *P* = 0.6) \[[Table 2](#T2){ref-type="table"}\].

###### 

Correlation between Insomnia severity index and polysomnographic results
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DISCUSSION {#sec1-4}
==========

According to simplicity and short time for application, ISI could be a useful tool to measure the type and severity of insomnia. The ISI is designed to be both a brief screening measure of insomnia severity and an outcome measure, which have significant interaction with each other.\[[@ref14][@ref15]\] Since PSG is a gold standard for quantitative and qualitative assessment of insomnia, comparing the results of ISI with PSG could be of great importance in reliability assessment of ISI among Iranian patients suffering from insomnia and was the main goal of this study.

The results of our study indicate that in ISI, questions, which measure difficulties in sleep initiation and maintenance (Questions 1-3), have significant correlations with SOL and TST in PSG, also report of nocturnal awakenings in ISI (Question 2) has significant positive correlation with total NA and negative correlations with SE and percent of REM in PSG \[[Table 2](#T2){ref-type="table"}\]. These finding are similar to those of some previous published studies.\[[@ref11][@ref16]\]

The report of insatisfaction in ISI had a significant negative correlation with TST and positive correlation with SOL in PSG.

The total score of ISI had significant negative correlations with TST and percent of REM sleep and had significant positive correlation with SOL in PSG. A recent study also surveyed the ISI results in patients with insomnia and was compared with those of polysomnographic findings pre- and post-treatment for insomnia. Their findings shows that the correlation for SOL variable was significant at insomniac patients before treatment, whereas all correlations without one Early Morning Awakening (EMA) were significant at post treatment. Furthermore, there was a stronger relationship between the ISI and polysomnographic variables at patients' assessment after treatment than before treatment.\[[@ref11]\]

In our study, the most association was observed between difficulty in sleep initiation and SOL in PSG. This result is different from another study conducted by Bastien *et al*. They found the strongest association between NA during the night and Number Of Awakening in PSG. This discrepancy may be due to the difference in the mean age of patients in two studies. Mean age of our patients was 47 years, while the mean age of Bastien\'s *et al*. patients was 65 years. Sleep maintenance problems are much more prominent in the older population.\[[@ref11]\]

In our study, highest correlation was found between ISI variables and PSG items that indicated in quantity of sleep and did not exists a relationship between any questions from ISI questionnaire indicated that interference with daily functioning and patients concern with PSG variables.

These findings may indicate two issues; the first one, the changes in sleep quantities is better perceived in patients with insomnia and the second is questions from ISI indicated a problem in sleep quantity is more represent of patients discomfort than questions indicated interference of insomnia with daily functioning.

These findings support the reliability of ISI in the clinical assessment of insomnia in research and treatment purposes. It is useful to quantify the severity of insomnia and its interference with patients' performance and concerned experienced by the patients. Since our patients selected from a sleep clinic population, it would be useful to replicate this study with patients in primary care setting and ISI rating and sleep tests was done after treatment of patients.

Finally, it has been suggested that three questions from ISI about wake-related consider for additional survey to enhance its diagnostic specificity.

CONCLUSIONS {#sec1-5}
===========

The findings of this study suggest that subjective insomnia measured with ISI is correlated with PSG variables. The ISI could be a valuable questionnaire for use at sleep clinic as a severity measure of insomnia. Further research is needed to assess the observed associations in this study.
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